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□ Box No. VI Certain documents cited 
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Box No. I Basts of the opinion , . 

1. With regard to the language, this opinion has been established on the basis of the international application in 
the language In which It was field, unless otherwise Indicated under this item. 

□ This opinion has been established on the basis of a translation from the original language into the following 
language , which Is the language of a translation furnished for the purposes of International search 
(under Rules 12.3 and 23.1(b)). 

2. With regard to any nucleotide andfer amino acid sequence disclosed In the International application and 
necessary to the claimed invention, this opinion has been established on the ba9is of: 

a. type of material: 

13 a sequence listing 

□ table(s) related to the sequence listing 

b. format Of material: 

H in written format 

El in computer readable form 

c. time of flllngtfurnlshlng: 

E contained in the international application as filed. 

B filed together with the International application In computer readable torm. 

□ furnished subsequently to this Authority for the purposes of search. 

3. □ In addition, in the case that more than one version or copy of a sequence listing andtor table relating theret 

has been filed or furnished, the required statements that the information Hi the subsequent or additional 
copies is identical to that In the application as filed or does not go beyond the application as filed, as 
appropriate, were furnished. 

4. Additional comments: 
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Box No. M Priority 



1 . El The following document has not been furnished: 

<3 copy of the earlier application whose priority has been claimed (Rule 43fcfc.1 and 66.7(a)). 



□ translation of the earlier application whose priority has been claimed (Rule 43&/S.1 and 66.7(b)). 

Consequently it has not been possible to consider the validity of the priority claim. This opinion has 
nevertheless been established on the assumption that the relevant date is the claimed priority date. 

2. □ This opinion has been established as if no priority had been claimed due to the fact that the priority claim 

has been found invalid (Rules 43Ws,1 and 64.1). Thus for the purposes of this opinion, the international 
filing date indicated above is considered to be the relevant date. 

3. Additional observations. If necessary: 
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Box No. Ill Non-establishment of opinion with regard to novelty, Inventive step and Industrial 
applicability — 



The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non 
obvious), or to be Industrially applicable have not been examined in respect of: 

□ the entire international application, 

O claims Nos. 1-44 (all partially); 25-31 (with regard to Industrial applicability) 
because: 

IS the said International application, or the said claims Nos. 25-31 (with regard to industrial applicability) 
relate to the following subject matter which does not require an international preliminary examination 
(specify): 

see separate sheet 

□ the description, claims or drawings (indicate particular elements below) or said claims Nos. are so 
unclear that no meaningful opinion could be formed (specify): 

□ the claims, or said claims Nos. are 90 Inadequately supported by the description that no meaningful oplnior 
could be formed. 

Ed no international search report has been established for the whole application or for said claims Nos. 1-44 
(all partially) 

□ the nucleotide anctbr amino acid sequence listing does not comply with the standard provided for in Annex 
C of the Administrative Instructions in that: 

the written form □ has not been furnished 

□ does not comply with the standard 
the computer readable form □ has not been furnished 

□ does not comply with the standard 

□ the tables related to the nucleotide andfcr amino acid sequence listing, if in computer readable form only, d« 
not comply with the technical requirements provided for In Annex C-bls of the Administrative Instructions. 

□ See separate sheet for further details 
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Box No. IV Lack of unity of Invention _ 

1.0 In response to the invitation (Form PCMSA/206) to pay additional fees, the applicant has: 
H paid additional fees. 

□ paid additional fees under protest. 

□ not paid additional fees, 

2. □ This Authority round that the requirement of unity of invention is not compiled with and chose not to invite 

the applicant to pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rule 13.1, 13.2 and 13.3 

□ complied with 

El not complied with for the following reasons: 
soe separate sheet 

4. Consequently, this report has been established in respect of the following parts of the International application: 

□ all parts. 

B the parts relating to claims Nos. 1-44 (all partially), 45 (entirely) 

Box No. V Reasoned statement under Rule 43Ws.1(a)(l) with regard to novelty. Inventive step or 
Industrial applicability; citations and explanations supporting suoh statement 

1, Statement 



Novelty (N) 


Yes: 


Claims 


8,9,13-16,24,28,31-34,37,38,40-45 


No: 


Claims 


1 -7, 1 0-12, 1 7-23,25,27-30,35,36.39 


tnventlve step (IS) 


Yes: 


Claims 


NONE 




No: 


Cfalms 


1-45 


Industrial applicability (IA) 


Yes: 


Claims 


1-24.32-45 




No: 


Claims 


NONE 



2. Citations and explanations 
see separate sheet 
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The document numbering corresponds to the order of citation in the search report. 
Re Item III 

1 . According to Rule 66.1 (e) PCT, claims relating to inventions in respect of which no 
Internationa! Search Report (ISR) has been established need not be the subject of 
international preliminary examination. Accordingly, no preliminary examination Is 
carried out for these claims relating to the non searched inventions (inventions 
2 to 10 as identified in the ISR). 

2. Claims 25-30 are directed to methods of treatment of the human/animal body. Claim 
31 is directed to a diagnostic method which could be practised on the human/animal 
body. Thus, claims 25-31 relate to subject-matter considered by this Authority to be 
covered by the provisions of Rule 67.1 (iv) PCT. Consequently, no opinion will be 
formulated with respect to the industrial applicability of the subject-matter of these 
claims (Article 34(4)(a)(l) PCT). 



Re Item IV, Lack of unity 

1 . The application lacks unity as contravening the requirements of Rule 13 PCT. Rule 
13,1 PCT states that for unity of invention to be present, all subject-matter should be 
linked by a single general inventive concept. Rule 13.2 PCT stipulates that where a 
group of inventions is claimed the requirement of unity shall be fulfilled only where 
there is a technical relationship among those inventions involving one or more of the 
same or corresponding special technical features. "Special" technical features are 
those features that define a contribution which each of the inventions makes over the 
prior art. 

Eleven different (groups of) potential Inventions have been recognised (see list 
In the ISR). The common concept (technical relationship) linking groups 1 to 10 

together, with due consideration paid to the content of the description section, is the 
combination of technical features of the peptabodies of claim 1 , This combination of 
features was known from the prior art and thus cannot define a contribution over the 
prior art. No "corresponding" special technical features could be identified either. 
Thus, there is lack of unity a posteriori among groups 1 to 10 (see reasons below in 
sections 2 and 4). 

Furthermore, the enhancers referred to in claim 45 (group 11) do not have any 
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technical feature in common with the peptabodies of any of groups 1 to 1 0. The fact 
that the enhancers of group 1 1 can be used in the peptabodies of groups 1 to 10 is 
not sufficient to establish unity. Thus, there is lack of unity a priori between group 1 1 
and any of groups 1 to 1 0. 



2. D2 discloses isolated and recombinant fusion peptabodies expressed in E. coli, which 
bind to human epidermal growth factor receptor (hEGFR). The peptabodies of D2 
comprise: 

(a) a portion of the human cartilage oligomer matrix polypeptide (the coiled-coil 
region); 

(b) a portion of a hinge (a semirigid IG hinge region) and 

(c) an epidermal growth factor receptor iigand (either hEGF or a biogenic insect 
peptide of 25 amino acids named growth blocking peptide, GBP, which possesses 
the ability to interact with EGFR). It is noted that hEGF is very well known to have at 
least a motif having a three dimensional structure (see e.g. D3, D4, or paragraph 
bridging pages 8 and 19 of the present application). 

The fusion peptabody of D2 is capable of inducing cellular death of cancer cells (see 
end of the results section). 

Thus, D2 discloses all technical and functional features of claim 1 of the 
present application. It is noted that in D2 the fusion proteins are named either 
peptabody antl EGFR or Decabody. As the EGF Iigand was bound to the coiled-coil 
region of the cartilage oligomerlc matrix protein which allowed pentamerization of the 
EGF, and in view of the title, the fusion proteins of D2 are pentabodies. 



3. In the light of the D2, the common concept linking potential inventions 1 to 10 (the 
subject-matter of claim 1) cannot be regarded as the "single general inventive 
concept" required by Rule 13 PCT because it is not novel. Therefore, there is lack of 
unity a posteriori for inventions 1 to 10. 

Furthermore, as above stated (see section 1), the enhancers referred to in claim 45 
(invention 1 1) do not have any technical feature in common with the subject-matter 
of claim 1 (common concept for inventions 1 to 10), and thus, for said invention there 
is lack of unity a priori, 
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Since no other feature could be identified neither in the description nor in the claims 
that could be considered a "special" technical feature in the sense of Rule 13.2 PCT, 
each peptabody (and the uses, methods, and kits Involving said peptabody) and 
tha enhancers (claim 45) must be regarded as a separate group ol Inventions. 

However, with regard to the peptabodles, the ISA had grouped the potential 
inventions by considering the different groups of Uganda referred to in claim 
10. It is considered that the particular llgand Included In the peptabody is 
responsible for the biological activity of the fusion protein, and therefore, the 
ligands themselves are considered to be essential technical features necessary 
for defining each of the potential Inventions. 



4, D1 also discloses all the technical features of claim 1 of the present application, D1 
discloses 3 isolated and recombinant fusion peptabodles (see figure 2). The 
peptabodies were expressed in E. coli and the recombinant proteins were purified 
(see D1, page 752 r left column, third paragraph). The peptabodies of D1 comprise: 

(a) a portion of the human cartilage oligomer matrix polypeptide (including 48 amino 
acid residues: see page 749, right column, second paragraph; figure 2; and page 
752, left column, third paragraph); 

(b) a portion of a hinge (a 17 amino acid peptide: see page 749, right column, second 
paragraph; figure 2; and page 752, left column, third paragraph) and 

(c) an epidermal growth factor receptor ligand (MARSGL, MARAKE, or MSRTMS) 
comprising at least a motif having a three-dimensional structure (see page 752, left 
column, third paragraph; figure 2; and Table 1). The three peptides included in the 
peptabodies having the sequences MARSGL, MARAKE, and MSRTMS (see figure 
2 of D1) comprise the motifs MARSXX, MARXXX, and MSRXXX respectively (see 
figure 1 of D1 ). It is here noted that a hexapeptide has a three-dimensional structure. 
The fusion peptabody of D1 is capable of inducing cellular death of cancer cells (see 
figure 6 and page 753, left column, first three paragraphs). 

Thus In the light of the teaching of either D2 or D1 , the common concept linking 
groups 1 to 10 (the subject-matter of claim 1) cannot be regarded as the "single 
general inventive concept 1 ' required by Rule 13 PCT because it is not novel. 
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5. The fact that the different inventions have a common broadly defined functional 
feature (as being an EGFR ligand) is not enough to establish unity of the invention. 
This is in line with the PCT International Search and Preliminary Examination 
Guidelines, see section 10,55, example 35. In said section it is stated that "the fact 
that all fusion proteins have a common property is not sufficient to establish unity of 
the Invention". One of the reasons being because the lack of a common structural 
element among said fusion proteins. 



6. Consequently, the different Inventions lacking a common inventive concept were 
formulated as different subjects (the Applicant's attention is drawn to the fact that the 
us© of the term invention" here in no way implies recognition of an inventive step for 
the subject-matter of any group). 

A complete search could not be performed with relatively little effort: due to the lack 
of common technical features independent searches have to be carried out for each 
of the inventions. The search was initially restricted to the first subject (the first 
epidermal growth factor receptor ligand mentioned in the claims), and the Applicant 
was invited to pay additional fees for each additional subject to be searched. 



7. The Applicant elected to pay an additional search fee without protest 
corresponding to the subject-matter of potential Invention 11 (claim 45). 

8. Accordingly, the present opinion relates to inventions 1 and 1 1 , which have been the 
subject of international search. 



Be-i tem v 

1 . The document numbering corresponds to the order of citation in the search report, 

LacK of clarity 

2. Claim 45 is is unclear contravening the requirements of Article 6 PCT, since it refers 
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to enhancer sequences defined by their activity and sequence, and also to 
"fragments thereof, a molecular chimera thereof and variants thereof". Said 
definition ("fragments thereof, a molecular chimera thereof and variants thereof") is 
vague, rendering the scope of claim 45 unclear. Any enhancer sequence containing 
one of the amino acids YSFEDLYR would fall under the scope of claim 45. 

Furthermore, claim 45 is inconsistent, since even some of the particular peptide 
sequences recited do not have the claimed effect. As shown in figure 26 of the 
present application SFEDL (inactive as enhancer) is a fragment of YSFEDL (active 
as enhancer). 



UffKof novelty 

3. The present application does not meet the criteria of Article 33(1 ) PCT, because the 
subject-matter of claims 1-7, 10-12, 17-23, 25, 27-30, 35, 36, 39 is not new in the 

sense of Article 33(2) PCT. 

3.1 D2 discloses isolated and recombinant fusion peptabodies expressed in E. coli, which 
bind to human epidermal growth factor receptor (hEGFR). The peptabodies of D2 
comprise: 

(a) a portion of the human cartilage oligomer matrix polypeptide (the colled-coil 
region); 

(b) a portion of a hinge (a semirigid IG hinge region) and 

(c) an epidermal growth factor receptor ligand (either hEGF or a biogenic insect 
peptide of 25 amino acids named growth blocking peptide, GBP, which possesses 
the ability to Interact with EGFR). It is noted that hEGF is very well known to have at 
least a motif having a three dimensional structure (see e.g. D3, D4, or paragraph 
bridging pages 8 and 1 9 of the present application). 

The fusion peptabody of D2 is capable of inducing cellular death of cancer cells (see 
end of the results section). 

Thus, D2 discloses all technical and functional features of claim 1 of the 
present application, it is noted that in D2 the fusion proteins are named either 
peptabody anti EGFR or decabody. As the EGF ligand was bound to the coiled-coil 
region of the cartilage oligomeric matrix protein which allowed pentamerization of the 
EGF, and In view of the title, the fusion proteins of D2 are pentabodies. 
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Furthermore in D2 human EGF was used (which is known to bind to ErbB1), forming 
a multimeric polypeptide, the hinge was located as claimed in claims 6 and 7, the 
peptabodies were expressed in E. coli, purified, and used to kill cancer cells. Thus 
D2 is prejudicial to the novelty of claims 1-7, 10, 1 1 , 1 7-23, 25. 27-30, 35, 36, and 39 
of the present application. 

3.2 D1 discloses 3 isolated and recombinant fusion peptabodies (see figure 2). The 
peptabodies were expressed in E. coli and the recombinant proteins were purified 
(see D1, page 752, left column, third paragraph). The peptabodies of D1 comprise: 

(a) a portion of the human cartilage oligomer matrix polypeptide (including 48 amino 
acid residues: see page 749, right column, second paragraph; figure 2; and page 
752, left column, third paragraph); 

(b) a portion of a hinge (a 17 amino acid peptide: see page 749, right column, second 
paragraph; figure 2; and page 752, left column, third paragraph) and 

(c) an epidermal growth factor receptor ligand (MARSGL, MARAKE, or MSRTMS) 
comprising at least a motif having a three-dimensional structure (see page 752, left 
column, third paragraph; figure 2; and Table 1). The three peptides included in the 
peptabodies having the sequences MARSGL, MARAKE, and MSRTMS (see figure 
2 of D1) comprise the motifs MARSXX, MARXXX, and MSRXXX respectively (see 
figure 1 of D1), It is here noted that a hexapeptide has a three-dimensional structure. 
The fusion peptabody of D1 is capable of inducing cellular death of cancer cells (see 
figure 6 and page 753, left column, first three paragraphs}; 

Furthermore in 01 the peptabody was forming a multimeric polypeptide, the hinge 
was located as claimed in claims 6 and 7, the peptabody also contains a polyhlstidine 
tag sequence, the peptabodies were expressed in E. coli, purified. It is noted that D1 
discloses that the 3 anti-ErbB-2 peptabodies inhibited proliferation (or cell growth) of 
SK-BR-3 cells (see page 753, left column, first three paragraphs, and figure 6). The 
SK-BR-3 cells are originated from a breast carcinoma cell line from the ATCC (see 
D1 , page 750, right column, second paragraph). SK-BR-3 cells express ErbB-2 (a 
epidermal growth factor receptor) as disclosed in D1, see page 754, right column, 
second paragraph). Thus, the peptabodies of D1 were also used to treat cancer cells. 
D1 is then prejudicial to the novelty of claims 1 , 5-7, 11,12, 17-23, 25, 27-30, 35, 36, 
and 39. 
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lack of inventive step 

4. Claims 8, 9 f 13-16, 24-26, 31-34, 37, 38, and 40-44 do not contain any feature 
which, in combination with the features of any claim to which they refer, meet the 
requirements of the PCT in respect of inventive step. 

4.1 Enhancer peptide sequences were known in the prior art (see abstract of D1 1 and 
D12). In D1 1 the enhancer peptide improves the pharmacokinetic properties of the 
fusion protein. In D12 the enhancer peptide codes for a transport peptide which is 
responsible for an enhancement in the production of the protein. Both enhancers are 
understood to fall under the definition of enhancer in claim 8 of the present 
application, Thus, the subject-matter of claim 8 is considered as not inventive in view 
of the teaching of either D1 or D2 combined with the teaching of either D1 1 or D1 2, 
since the skilled person would have been motivated to try to maximize peptide 
production or to improve the pharmacokinetic properties by using enhancers. 

4.2 Claim 9 is also not inventive. Some sequences recitedln claim 9 do not appear to 
enhance at all protein production (see for example YSFED on Figure 26 of the 
present application). If products falling under the scope of a claim do not solve the 
technical problem posed, the claim as a whole must be considered as not involving 
an inventive step (see also sections 5 to 5.3 below). 

4.3 The use of cytotoxin in fusion proteins to be used in methods of treatment was 
disclosed in D13. The use of fluorescent labels is of standard use in the art. Thus 
said features is merely one of several straightforward possibilities from which the 
skilled person would select, in accordance with circumstances, without the exercise 
of inventive skill, In order to solve the problem posed. Thus, claims 13-16 are also not 
inventive in view of the teaching of either D1 or D2 combined with the teaching of 
D13. 

4.4 The use of the peptabodies of the present application for particular cancers such as 
head, neck, bladder or melanoma has not been disclosed in the application as filed. 

EGF, and EGFRs were known to be expressed in different types of cancer and EGF 
had been associated with apoptosis (see e.g. D5, page 2; D1; and D2). However, 
EGF was known to induce and counteract apoptosis depending on the cell type and 
signalling context (see D5, page 2, or abstract of D1 5), Thus, if the subject-matter of 
claims 24, 28, 31-4, 37-38, and 40-44 were not trivial for the skilled person, such 
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matter would have to be considered as not sufficiently disclosed. 

However, EGF was known to induce apoptosis in at least certain cancers such as 
breast or esophageal cancer (see abstract of D16, or see D2). The skilled person 
would have tried to used said factors in methods of cancer treatment. Since the 
polymerization of a given molecule in pentabodies has been shown to be an effective 
way of enhancing the biological activity of said factor (see, D1 r D2, and any of D6 to 
D10) the skilled person would have tried to use said EGFpeptabodies in methods of 
cancer treatment. The skilled person would have tried to optimize expression 
conditions and to use adequate carriers. Thus the subject-matter of claims 24, 26, 31 - 
4, 37-38, and 40-44 are also considered as not inventive. 



5. The particular peptides mentioned in claim 45 have not been found in the prior art to 
be disclosed as an enhancer. However claim 45 is considered not to Involve an 
Inventive step for the following reasons; 

5.1 The following enhancers have been shown to be active in particular fusion constructs: 

- In figure 25 YSFEDL (Enh4) and YSFEDLYRR (Enh8); 

- In figure 26 YSFE (Enh2), and YSFEDL (Enh4)> 

Other peptides recited in claim 45 do not appear to enhance at all protein production, 
as for example YSFED (Enh3), SFEDL (Enh5) as disclosed on Figure 26 of the 
present application). 

If products falling under the scope of a claim do not solve the technical problem 
posed (to provide peptides which enhance protein production), the claim as a whole 
must be considered as not involving an inventive step. 

5.2 Furthermore, claim 45 does not only refer to particular peptide enhancers having a 
defined sequence, but also to "a fragment thereof, a molecular chimera thereof, and 
variants thereof". However as shown in figure 26 of the present application SFEDL 
(inactive as enhancer) is a fragment of YSFEDL (active as enhancer). Thus, the claim 
comprises sequences which do not solve the technical problem and which render the 
claim not inventive. 

5.3 It is unclear if the particular peptides referred to in claim 0fr are sufficient to enhance 
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protein production by themselves, or if the claimed function is dependent on the 
surrounding protein context. 

It is possible that the peptides here designated as enhancers could act depending on 
the particular protein context to function as (part of) a signal peptide, If said 
enhancers would show the claimed technical effect only ?n the particular constructs 
exemplified (and not on any other protein to which they are fused), the isolated 
peptides would have to be considered as not inventive since they would not provide 
a technical effect on their own. 



6. For the assessment of the present claims 25-31 on the question whether they are 
industrially applicable, no unified criteria exist in the PCT Contracting States. The 
EPO does not recognize as industrially applicable methods of treatment of the human 
body by surgery or therapy and diagnostic methods practised on the human or animal 
body. The patentability can also be dependent upon the formulation of the claims. 
The EPO, for example, does not recognize as industrially applicable the subject- 
matter of claims to the use of a compound in medical treatment, but may allow, 
however, claims to a known compound for first use in medical treatment and the use 
of such a compound for the manufacture of a medicament for a new medical 
treatment. 
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